Auxin promotes cell enlargement (Collet et al., 2000; Jones et al., 1998; Masuda, 1990) . The promotion of fruit development was recognized in melons (Li et al., 2000) and tomatoes (Hayata et al., 1995) using a treatment of 4-CPA (4-chlorophenoxyaceticacid), one of the synthetic auxins. Furthermore, as the treatment of 500 mg L-1 of 4-CPA to melon fruit increased fruit weight (Hayata et al., 2000) , in this experiment the solution of 500 mg L-1 was employed for 4-CPA. In addition, CPPU (2-chloro-4-pyridyl-N-phenylurea), one of the synthetic cytokinins accelerates fruit growth of grapes by cell division (Nickell, 1986) . Since the number of cells in melon fruit increased by the treatment of 20 mg L-1 of CPPU (Ikeda et al., 1990) , a solution of 20 mg L was used for CPPU for this experiment. Moreover, cytokinins have also roles in the promotion of cell enlargement (Denizci, 1966) .
It is therefore reasonable to consider that auxin and cytokinin have a great influence on cell size and sugar accumulation in melon fruits. In this paper, the effects of 4-CPA and CPPU on cell size and sugar accumulation in melon fruits were investigated.
MATERIALS AND METHODS
Earl's Knight Natsukei No.2 (Cucumis melo L.) melon seeds were planted on the seed bed on April 20th, 2000, and nursery plants were spaced at 40 cm intervals in a plastic film greenhouse on May 10th. The flowers that opened around June 15th were used in this experiment. Fruits on the 20th DAA (day after anthesis) were fully sprayed with a 500 mg L (2.68 mM) of 4-CPA solution and with a 20 mg L-1 (0.10 mM) of CPPU solution. Five fruits were collected on the 40th and the 55th DAA in each treatment, and fruit weights on the 40th and the 55th DAA were investigated. One fruit whose weight was the closest to the average weight for each treatment was chosen, and these fruits were used for cell and sugar analysis.
The most average fruit undergoing each treatment was cut at the maximum transverse diameter, and two approximately 10-mm thick disks from each average fruit from each treatment were excised, one from the maximum transverse diameter toward the calyx end for cell analysis and one from the maximum transverse diameter toward the peduncle end for sugar analysis (Fig. 1 ). Using a sharp table knife, one strip, 10 mm wide and 10 mm deep, was removed from the disk with 5 mm straddling the maximum transverse diameter line across each disk. Rectangular parallelepipeds which were 7 mm long, 10 mm wide and 10 mm deep (designated as samples) each were serially collected using the same sharp table knife beginning at one end of the strip, proceeding across to the opposite end of the strip. All of the samples in each treatment, other than two end blocks con- Fig. 1 An illustration of the collection of rectangular parallelepiped parts for the determination of the size and number of cells and sugar content in melon fruits. This is an example for 4-CPA-treated fruits.
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148 (2) 4-CPA AND CPPU AFFECT CELL AND SUGAR The number of samples in which sucrose content was 40 g L-1 or more in the fruit 40 DAA was the largest in the 4-CPA, but the number of samples in which glucose and fructose content was 20 g L-1 or more was the largest in the control (Fig. 7) . The number of samples in which sucrose content was 100 g L or more in the fruit 55 DAA was 0, 5 and 2 in the control, the 4-CPA and the CPPU, respectively. The number of samples in which glucose and fructose content was 20 Vol. 43, No. 3 (2005) (5)151 Y. KANO Fig. 8 Comparison of the effects of 4-CPA and CPPU on the mean content of sucrose, glucose and fructose in melon fruits. Open column: control. Dotted column: treated with 4-CPA. Solid column: treated with CPPU. Values with different letters within each sugar are significantly different at P<0.05 according to LSD test. Vertical bars are SD (n=7-8).
g L1 or more in the fruit of the CPPU 55 DAA was 5. which were 3 and 5 larger than those of the control and the 4-CPA (Fig. 7) . Mean sucrose content per sample of the 4-CPA and the CPPU 40 DAA was not significantly different from the content of the control, but tended to be higher than that of the control (Fig. 8) . Mean sucrose content, 99 g L-1 of the 4-CPA, and 108 g L-1 of the CPPU 55 DAA was about 45 g L-1 higher than that of the control (Fig. 8) . The mean content of glucose and fructose per sample 40 DAA was around 19 g L-1 in all the treatments, however the content of glucose and fructose in the CPPU 55 DAA was about 26 g L-1, which was around 10 g L1 higher than those of the control and the 4-CPA, respectively. et al., 1974; Masuda et al., 1990) and cell enlargement (Collet et al., 2000; Jones et al., 1998; Masuda, 1990 From these results, the following conclusion can be made on sugar accumulation of 4-CPAand CPPU-treated melon fruits. Sucrose accumulation is accelerated due to the earlier increase in the number of larger cells in 4-CPA-and CPPU-treated melon fruits. The abrupt increase of the number of small cells during the latter period of the CPPU-treated fruits results in a larger content of glucose and fructose.
DISCUSSION
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